Daisuke Iioka Member (Nagoya University) Kenichiro Mori Student Member (Nagoya University) Yasunobu Yokomizu Senior Member (Nagoya University) Toshiro Matsumura Member (Nagoya University) Masayuki Minowa Member (TOENEC Corporation) Keywords: voltage sag, load modeling, load voltage characteristics, harmonics This paper describes a measurement-based model of load current of electric apparatus after voltage sag occurrence. The terminal voltage and load current of a personal computer (PC), an inverter fluorescent light and an incandescent light were measured to find out the dependences of load characteristics on the voltage sag. We calculated load voltage characteristics α P and α Q using Eq. (1) and waveforms of voltage and current.
where P O , Q O and V O are active power, reactive power and voltage of load before the voltage sag occurrence, P(t), Q(t) and V(t) are active power, reactive power and voltage of load after voltage sag occurrence. Figure 1 shows time variations in the α P and α Q of the (a) Load parameter α P (t) (a) Load parameter α Q (t) Fig. 1 . Time variation in load parameters α P (t) and α Q (t) of PC load PC load obtained by the voltage sag whose residual voltage are 50% and 70%. It was found that the α P and α Q depend on the duration of the voltage sag and residual voltage. In order to take account of transient load voltage characteristics, a modified exponential load current model is proposed. The load current waveform is estimated using Eq. (2), the database of harmonic component of load current and time variation in the parameters of load voltage characteristics α P (t) and α Q (t).
In Eq. (2), J h and θ h are relative harmonic content and phase angle of load current, respectively. Two databases are obtained by the measurements of load terminal voltage and load current. Figure 2 shows the estimated load current of PC in case that the residual voltage is 45% or 75%. The proposed load current model enables us to estimate the load current within an error of about 5% when the voltage sag occurs. 
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